ABSTRACT
INTRODUCTION
Patients who undergo fertility treatment cope with a challenging process in trying to conceive a healthy offspring. The emotional and psychological duress is further compounded in cases that result in an early pregnancy loss (EPL). EPL is defined by the sum of both biochemical pregnancy (the loss of concept us after the first measurement of βhCG level but before the ultrasound (US) confirmation of implantation) and early clinical miscarriage (the confirmation of a pregnancy loss after US confirmation of a viable pregnancy and before the beginning of the second trimester) [1] .
Miscarriage is the most common gynecological emergency (accounting for 75% of gynecological Emergency Room Visits in the United Kingdom [2] ; and two previous studies demonstrated that 15% of patients who miscarry do so spontaneously in the first trimester [3, 4] . Approximately one in four women will have an early pregnancy failure during her lifetime [4] . Miscarriages in pregnancies achieved by assisted reproductive technology (ART) procedures may be slightly more frequent than in general population and occur in 16% -30% of patients with confirmed pregnancy [1, [5] [6] [7] . The major factor affecting this percentage is the mother's age. Women ≤ 35 years old have a probability rate of 28.5%, compared to 38.6% in women ≥ 35 years old [1, 5, 7] . Additional risk factors include smoking and poor quality embryos, which double and triple the risk of a miscarriage respectively [6] .
The standard treatment for EPL has been surgical evacuation of the uterus, although in recent years the medical approach (particularly the use of prostaglandins) has become an alternative in patient care. Success in either treatment is defined by abstaining from repeated surgical intervention or surgical treatment for patients who initial used the medical approach within the 30 days after initial treatment [4] . Previous studies have projected the overall expectant management of EPL to have a success rate of 25% (4, 7) . Surgically, dilatation and curettage (D & C) has been a commonly accepted treatment for first trimester pregnancy loss; however this procedure contains an inherent risk of complications not to be underestimated. Previous reported complication rates ranged from 5.8% to 11% [8, 9] with difficulties from pelvic inflammation or the requirement for a secondary D & C to evacuate placental and/or fetal tissue remaining in the uterus (termed retained products of conception (RPOC). Other major complications include misdiagnosed ectopic or molar pregnancy cervical tears, uterine perforation, bleeding and a life-threatening hysterectomy [9, 10] . Asherman's syndrome or intrauterine adhesions (IUA), is a well-known complication following any uterine surgery, such as post-D & C, and may lead to long-term complications including menstrual aberrations, infertility, recurrent pregnancy loss, and intrauterine growth restriction [11] . The advantages of D & C include the inherently high procedural success rate of 97% [4] , and the possibility of analyzing the tissue for its chromosomal make-up.
Misoprostol (Cytotec) is a synthetic prostaglandin E1 analogue [12] , currently not FDA approved as a single agent protocol for treatment of EPL. Available in oral and intravaginal presentations, the intravaginal route may demonstrate the highest efficacy [13] and the fewest side effects. Misoprostol has the advantage of being inexpensive, easily stored and readily available [10] . There are various dose regimens published in the literature, which report an average efficiency rate of 84% [4] . The remaining 16% of patients identified as treatment failures ultimately required a D & C to manage RPOC. Complications of treatment with misoprostol occur at a rate of less than 1 in 70 patients [4] .
It has been reported that high levels of βhCG (higher than 20,000 IU/l [7] ) as well as previous pregnancies [12] , were positively correlated with the need for surgical evacuation [14] . Patient satisfaction is higher in patients treated with misoprostol compared to D & C [3, 12] . Medically treated women experience a few more days of bleeding [7] and pain [2] controlled by either oral or intramuscular analgesia. Although there are clear differences in these managements, neither of the treatment options has been reported to affect future fertility [12] .
The loss of a pregnancy leads to a complex psychological event for the mother and the couple; feelings of guilt, anger and sadness may arise. When a spontaneous abortion occurs in a couple who has experienced infertility, the grief may be tempered in some by even the temporary triumph of achieving a new pregnancy [15] . In either case, it has been recommended that following a miscarriage, resources be provided to promote both physical and emotional healing while preparing for the next pregnancy attempt. The best instrument a medical staff has is to help our patients, is to provide sensitive and compassionate care while consulting the treatment options, guiding them to make the right choice in such a crucial moment.
For many patients, a pregnancy loss can ignite a stronger desire to obtain a successful pregnancy. Many infertile couples hope to quickly enroll in a new treatment cycle, thus at times finding it difficult to choose between medical or surgical management. Rapid resumption of treatment may provide an opportunity to reattempt a failed experienced and, as such, could re-establish the feelings of competency and accomplishment associated with a successful birth. Perceived diminished time and personal choice are factors many patients cope with and confine with their health providers in making a choice for management. The best instrument we have as a medical staff to help our patients, is to provide sensitive and compassionate care while consulting the treatment options, guiding them to make the right choice in such a crucial moment. In an effort to better counsel patients that could empower them to make the best decision for their specific case and to establish a "best practice" in the management of EPL in an infertility population, we investigated whether surgical or medical management of an early pregnancy loss led to the more rapid resumption of infertility treatment.
MATERIALS AND METHODS
We performed a retrospective analysis of our database of 38,385 completed infertility cycles (including natural cycles, stimulated cycles, and Assisted Reproductive Technology cycles), from 2003-2010. There were positive pregnancy tests identified in 7943 cycles and 1533 cycles diagnosed as an EPL. Nineteen patients were identified from our database as having received medical treatment with 800 mg of intravaginal misoprostol for the medical treatment of EPL per office protocol. All remaining RE and IVF losses were alphabetized and assigned a numerical number and using a random number generator a cohort of 44 patients who had EPL surgically managed were selected. Exclusion of either group from the study was based on treatment administered >2 weeks after the time of loss.
Post embryo transfer, patient follow up lasted for 9 -10 weeks. Beta Human Chorionic Gonadotropin (βhCG) hormone levels and weekly vaginal ultrasounds were used to monitor patient progress. All patients had a least one intrauterine gestational sac and a documented fetal loss prior to patient discharge at nine weeks gestation.
Following fetal loss, the hCG levels were measured weekly until value was ˂5 mIU/mL. The duration in time from which the date of intervention to the date at which βhCG reached ˂5 mIU/mL was calculated. Next, we calculated the time until the patient resumed fertility treatment, defined as the 3rd day of the following menstrual cycle. Finally we compared the rate of known RPOC between the 2 groups and the proportion of patients in whom karyotype was able to be obtained on the RPOC. Statistical analysis of data was analyzed by student-t Test and χ 2 .
RESULTS
No statistical significance was observed between groups in the number of days to reach a negative βhCG level (<5 mIU/mL) following the fetal loss; the mean time in days was 37.2 ± 16.0 and 37.7 ± 15.0 for the medical and surgical groups respectively ( Table 1) . Similar results were observed when measuring the amount of time until the next fertility treatment cycle was initiated. The D & C group/population observed 54.5 ± 19.5 days while the misoprostol group/population observed 60.3 ± 42.4 days (Figure 1) .
The misoprostol (Cytotec) population had RPOC at a rate of 26%, requiring a subsequent D & C; versus the D & C population, which whom RPOC was noted only 2% of the time (Figure 2) . A significant difference was 
DISCUSSION
The modern treatment of early pregnancy loss was popularized by Hertig and Levingstone in 1944, when they described surgical evacuation of the uterus as the treatment of choice. No significant further debate or investigation or substantial changes in management occurred for the next 50 years [9] . With the development of synthetic prostaglandins to prevent peptic ulcer disease caused by anti-inflammatory drugs, in the 1970s, several uses have been uncovered in different medical fields. In the field of obstetrics and gynecology, prostaglandins were found to be useful in induction of first trimester abortion, evacuation of the uterus in EPL or missed abortion as well as other indications [12] . There has been an increased utilization of the medical approach more re- Copyright © 2012 SciRes.
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cently noted and a decreased reliance on surgical treatment with D & C. This trend led us to our study comparing the advantages and outcomes of medical or surgical management in pregnancy loss, and we thus investigated whether the duration of time to treatment resumption was influenced by treatment choice. It has been reported, that subfertile couples with long preconception periods have a greater risk for miscarriage (30% vs 15%) [16] ; taking to account, that maternal age plays the main role, due to the high incidence of aneuploid oocytes (ranging from 36.4% -69.23%) [1, 5, 7, 16, 17] . The age-related effect has been reported, to be caused by the extended duration of time that the oocyte spends arrested in meiosis I, leading to nondisjunction events [1, 17, 18] . Cytogenetic analysis (e.g. karyotype) of RPOC has revealed that a large proportion of these spontaneous miscarriages are a result of chromosomal abnormalities, including autosomal trisomy (68.8%), polyploidy, chromosome × monosomy (2.1%) and structural rearrangements [17] . In line with other studies, no risk difference of chromosomal abnormalities, between using IVF without ICSI versus IVF with ICSI was noted [17, 18] .
In our study we found that the mean time to reach a value of hCG ˂ 5 mIU/mL for the D & C group was 37.2 ± 16.0 days versus 37.7 ± 15.0 days for misoprostol treatment. This was not statistically significant. While other studies have confirmed procedure success using a follow-up ultrasound to rule out the presence of RPOC or to confirm endometrium thickness ˂ 15 mm [2, 4, 7] , this was to our knowledge new information and is quite helpful in the counseling of our patients.
The published frequency for RPOC in patients treated with D & C varies from 0% -4% [2, 7, 12] and for misoprostol (Cytotec) is 16% -50% [2, 4, 7, 12] (Table 2) matching our results (2% and 26% respectively). Differing from KV Chia et al. (2002) [2] , who did not find a statistically significant difference between surgical to medical management, our results (p = 0.01) found that patients utilizing Cytotec patients were more prone to undergo surgical treatment afterwards. We did not evaluate if a second dose of misoprostol was needed to achieve success. Nayak et al. (2011) [17] report that only 27% of their patients underwent successful karyotyping after surgical evacuation of RPOC for an EPL; contrasting with our 68% result rate. We also encountered that 5% of the patients medically treated obtained a karyotype.
In conclusion, we did not find a significant difference in time to resumption of fertility treatment between medical and surgical treatment. While medical treatment did not delay the average time, a significant number of medically managed patients suffered from retained tissue and eventually required a D & C (26% p = 0.01) ( Table   2) .
Providers must give patients information that engenders them to make the best decision after an EPL while remaining non-biased in explaining the benefits and risks associated with both treatments. The provider must remain compassionate to the patient but should avoid swaying or influencing the patient's decision, in the end the patient's decision is their own.
Although medical management of miscarriage is a viable alternative in patients undergoing reproductive treatment, a D & C is more likely to provide tissue for karyotyping (68% vs 5%, p ˂ 0.05). Karyotyping is an important contribution to many these patients due to their fertility impairment and may significantly help in their outcome with future ART. To optimally manage patients who have experienced spontaneous abortions, physicians must individualize treatment plans to make the most appropriate decisions. It is important to review program data, understand potential risks and benefits of each option, and to communicate clearly with the patient to choose the best possible treatment option.
